The United States has a culturally and demographically diverse populace, and the aim of this study was to examine differences in health preferences by sex, age, ethnicity, and race.
D emographic differences in health preferences are important considerations in health policy, the implementation of clinical guidelines, medical decision making, and study design. Not all decisions relating to public resources follow the "tyranny of the majority," where the majority interests are placed above those of a minority. 1 Health policy may allocate greater authority to the preferences of a greatly affected minority (eg, sickle-cell and African Americans). Likewise, in clinical guidelines, it may be more appropriate to value health outcomes from a specific perspective (eg, women and menopausal symptoms). [2] [3] [4] [5] Physicians who wish to personalize treatments may prescribe differently or tailor clinic protocols, because they take the time to inquire about the preferences of the patient in front of them and account for the variability of preferences within the clinic populations. [6] [7] [8] Knowledge of differences in health preferences also influences study design, particularly quota sampling. For example, if men and women share values on all domains of health, studies that oversample men or women would produce identical results (eg, US valuation of the EQ-5D). 3, 9, 10 In addition to health utility, differences in health preference may reflect differences in the interpretation of patient-reported outcomes (PROs). The Patient-Reported Outcomes Measurement Information System (PROMIS) includes publicly available health-related quality of life (HRQoL) measures, such as the PROMIS-29. 11 The PROMIS initiative is a network of NIH-funded research sites working to develop tools to measure health outcomes. 12 Through a process known as item banking, PROMIS has established a catalog of psychometric evidence on publicly available PRO items that measure key HRQoL domains. The PROMIS-29 is an adult profile instrument available in English and Spanish that measures 7 domains of HRQoL over the last 7 days with four 5-level (ie, response categories) items per domain, and an eighth domain (pain intensity) with a single 11-level item. 13 For each domain, the 4 items were selected based on feedback from content experts and using item response theory to select the relatively more informative items. [14] [15] [16] The aim of the PROMIS Valuation Study is to value such PROs from the perspective of adult members of the US general population and cancer survivors. 17 Using data from discrete choice experiments (DCEs) in the PROMIS Valuation Study (Craig BM, et al, unpublished) , we examined differences in health preferences (ie, values) by prominent demographic groups (sex, age, ethnicity, and race) in the United States. This study applies quotas on each paired comparison, thereby controlling for differential response by demographic characteristics. Key to the analyses is the extent to which different subgroups (eg, males vs. females) are willing to trade-off years of life to avoid decreases in functioning (physical or social) or increases in symptom burden (anxiety, depression, fatigue, sleep disturbance, and pain).
METHODS

Theory Underlying Quality-adjusted Life Year (QALY) and Choice
For the purposes of this study, values (V) are expressed on a QALY scale, where a year with no health problems is 1 QALY. For example, a value of 10 QALYs would be associated with 10 years with no health problems, and a value of 0 QALYS is associated with being dead for 10 years. Although sometimes used interchangeably, value and utility are different concepts. For this paper, we define value as a preference-based measure representing the choices of a group or subgroup of individuals (eg, females), and utility as an unobserved (latent) individual trait that governs a person's choice (ie, episodic random utility model). [18] [19] [20] The 2 concepts are linked because value is inferred from the choices of multiple individuals. Specifically, a paired-comparison task may ask a respondent which health episodes he/she prefers: Valuation Study, some respondents were asked to choose between 10 years feeling "sometimes worthless, helpless, depressed, and hopeless" and a range of years with "no health problems" followed by death ( Fig. 1) . The "50/50 mark" was approximately 7.4 years [ie, V (sometimes worthless, helpless, depressed and hopeless, 10 y) = 7.4 QALYs]. When fewer or more respondents choose A instead of B, this imbalance implies the extent of difference in value,
This study was designed to compare the values of 8 subgroups of respondents: sex (male/female), age (18-54 y, 55 y or older), Hispanic ethnicity (Hispanic, non-Hispanic), and race (non-Hispanic black, non-Hispanic white). We hypothesize that subgroups of respondents may disagree on the value of a health episode (ie, the location of the 50/50 mark). Such differences can be assessed based on choice probabilities or based on the results of a multiattribute utility (MAU) regression. The MAU results have the advantage of integrating across choice probabilities to describe decrements in value attributable to losses in HRQoL. Each decrement, d h , is a downward shift on a QALY scale, which implies a decrease in the likelihood of choosing a particular health episode.
Health Outcomes
In the paired comparisons, 7 HRQoL domains (Physical Functioning, Anxiety, Depression, Fatigue, Sleep Disturbance, Social Functioning, and Pain) were described using the PROMIS-29 v1.0. 21 The pain domain has 2 subdomains (interference and intensity). The first 6 domains and pain interference have four 5-category items each (ie, 16 decrements each). Pain intensity is assessed using a single 11-point numeric rating scale anchored between no pain (0) and worse imaginable pain (10) . Each loss in HRQoL (eg, rarely depressed) was expressed as lasting 10 years followed by death and parameterized using 122 decrements in value on a QALY scale [ie, (7 Â 16)+10 for pain]. The duration of 10 years is conventionally used in time trade-off tasks as a compromise between avoiding proximal mortality (ie, not too soon) and promoting realism for older respondents whose life expectancy may not exceed 10 years. 22 
Survey
The PROMIS Valuation Study recruited US respondents from 7 panel vendors, with each vendor recruiting 1000 participants who completed the survey. To be eligible for the study, respondents had to be 18 years or older and reside in the United States. Each panel vendor sent its members an e-mail invitation containing payment information and a member-specific hyperlink that, once activated, opened the study's informed consent page. After providing informed consent, respondents completed the screener, self-reported health, DCE, and follow-up components of the survey. The DCE component consisted of 30 paired comparisons. An introduction to DCE demonstrated the concept of a paired comparison and began with a choice between an apple and an orange. The next 2 examples illustrated the range of difficulty in choosing between health scenarios with the understanding that the respondent "must live in 1 of the 2 scenarios" (ie, forced choice). First, respondents were asked, "which health scenario do you prefer? Good health for 10 years or poor health for 10 years," followed by a second, more ambiguous example (bad vs. poor health) that introduced the potential ambiguity of scenario descriptions.
Aside from the trade-off between HRQoL attributes, the 2 scenarios in a pair had a set of attributes in common (ie, pivot). This pivot was modified by 2 differences in attributes (ie, bipedal partial profile). 23 For example, which do you prefer: 10 years in fair health (pivot) with mild pain and no depression versus mild depression and no pain (biped)? For the first 6 pairs, the task directed respondents to choose between scenarios with either reduced lifespan or 1 of 6 "health problems" for 10 years, including 3 levels of a depression symptom (rarely; sometimes; or often feeling worthless, helpless, depressed, and hopeless) and 3 levels of mild pain [1, 2, or 3 on a pain scale from 0 (no pain) to 10 (worst pain imaginable)]. For the remaining 24 pairs, the pivot was 10 years in good, fair, and poor health with 2 compensating health problems (biped) followed by death (8 bipedal pairs with each pivot).
Each respondent in a panel was randomly assigned 1 of 1000 unique sequences of 30 pairs based on his/her demographic characteristics (reported in survey and verified by vendor) to guarantee that each pair-specific sample corresponds to demographic quotas. Each pair choosing between reduced lifespan and health problem had between 571 and 772 responses and each pair choosing between 2 health problems had between 359 and 398 responses. All study procedures were approved by the University of South Florida Institutional Review Board (IRB # Pro00000076) and are described in greater detail in a report posted online. 9 
Statistical Analysis
For each of the 8 subgroups, demographic weights based on the 2010 US Census were applied to each pairedcomparison response to calculate the subgroups' 540 pairspecific probabilities, P 1 , y, P 540 . Each probability was approximately normally distributed with standard error, s = sqrt(P Â (1 À P)/n). 24, 25 To estimate the 122 decrements in the MAU regression for each subgroup, d h , we minimized the sum of squared error surrounding the 540 subgroups' probabilities,
, and a was a scaling term that adjusts the proportional relationship between P(.), and P k for 2 behavioral issues: satisfying (answering questions without regard to content) 9, 26 and nontrading (ie, price inelastic demand; consistently choosing either reduced lifespan to avoid poor health or choosing poor health to avoid any loss in lifespan). 17, 27 To assess the differences between subgroup values, P-values were estimated by percentile bootstrap with pair-quota stratification and 1000 resampling iterations. For purposes of presentation, we reported the sign of significant differences with a P-value of 0.01 or less; however, the subgroup estimates and P-values are provided in the Appendix (Supplemental Digital Content 1, http:// links.lww.com/MLR/A648).
RESULTS
Between March and July 2012, we recruited 29,031 respondents across the United States. Among the 29% who met the survey requirements, 90% completed the survey with a median duration of 20 minutes (interquartile range, 16-28 min). Table 1 compares the respondent characteristics of the 2010 US Census, which was largely comparable due to study design and due to quota sampling at the pair level. For each of the 8 subgroups, 30 probabilities were estimated and illustrated as trends in choice between reduced lifespan and levels of depression (Fig. 2) . As expected, reducing lifespan (ie, years of life lost ranging from 0-4 y) decreased the percentage of respondents who preferred reduced lifespan over depression. Also, increasing frequency of depression increased the percentage of respondents who preferred reduced lifespan over depression.
The gap between the trend lines by sex, age, ethnicity, and race are summarized in Table 2 , which shows that women preferred reduced lifespan over depression compared with men. Adults aged 55 years or older preferred reduced lifespan over depression compared with younger adults, and Hispanics preferred reduced lifespan over depression compared with non-Hispanics. No differences in pain preferences were identified by sex or age; however, Hispanic and black adults preferred reduced lifespan over low levels of pain relative to non-Hispanic and white respondents, respectively. Table 3 describes significant demographic differences in value for the 122 losses in HRQoL captured by the PROMIS-29. Women placed a higher value on 54 of the 122 losses in HRQoL than men; however, these differences largely occurred at the extreme levels. Men did not value any loss more than women (ie, no minus signs in the columns comparing values by sex). Older adults placed a higher value on anxiety, depression, and fatigue than younger adults; however, younger adults valued 4 losses more than older adults (1 physical function, 1 social functioning, and 2 pain interference). Hispanics placed a higher value on depression and sleep disturbance than non-Hispanics. Among non-Hispanics, blacks placed a higher value on reduced lifespan over losses in ability to climb stairs and to fall asleep compared with whites, but held similar values on mental health outcomes. Overall, the results showed few significant differences in the value of social function and pain interference, except between men and women at extreme social functioning and when pain interferes with enjoyment of life. Differences in the value of pain intensity were not significant (not shown in Table 3 ; see Appendix, Supplemental Digital Content 1, http://links.lww.com/MLR/A648), except that women valued levels 8, 9, and 10 (representing severe pain) more than men, and blacks valued levels 1, 2, and 3 more than whites.
DISCUSSION
This paper examines the differences in health preferences by sex, age, ethnicity, and race using a preferencebased measure of 7 HRQoL domains. The results suggest that women place a higher value on HRQoL than men, particularly on severe reductions. Likewise, adults aged 55 years and older value mental health more than younger adults. Few differences were found by ethnicity and race, except for sleep disturbance and mild pain. The differences by sex and age may be explained by differences in the value of lifespan or shifts caused by health experiences that may favor HRQoL over longevity.
There are pros and cons to proposing an aggregate (or overall population-based) value set versus a subgroup value set whose source preferences are aggregated on the basis of age, race, or sex group, and their potential applications should first be carefully considered. As Dolan stated, there are 3 questions we ask when calculating the "quality adjustment" part of the QALY: What is to be valued? How is it to be valued? Who is to value it? 28 The allocation of health care resources in government-funded health care systems typically uses the preferences of the general population as the source of (societal) preferences to avoid individual or subgroup self-interest. Further, if subgroup-based value sets were adopted for resource allocation, the possibility of a "QALY trap" arises, which is biased against the adoption of health technology in patient/respondents who systematically value health outcomes higher. 29 Our present study identified a proportion of health-state pairs with differences based on sex (49 of 122 pairs), older respondents compared with younger, 19 and, to a much lesser extent, race/ethnicity. In contrast with our current study, previous health valuation studies have found that race has an impact, 3 age also contributes to different valuations, 3, 30 and presence of disease has produced inconsistent results. [31] [32] [33] However, the use of subgroup-based value sets could inform treatment guidelines for other purposes, such as understanding which health outcomes are more desirable to women than men, which could then be extrapolated to personalized medicine. The threshold at which to deem differences as meaningful enough to necessitate subgroup-based stratification remains unclear.
Aside from differences in preferences, a wide range of literature reports that depressive symptoms are more accessible and more often expressed by women than men when they do occur. 34 This suggests that moderate depression among women is similar to a lower level of depression among men. In other words, a woman's moderate level of depression is less detrimental than a man's moderate level. However, this study finds that women preferred reduced lifespan over more severe levels of depression more than did men, which may contribute to their greater motivation to express depression.
Research has demonstrated ethnic differences in reporting pain and in pain perceptions. 4, 5, 19, [34] [35] [36] [37] [38] The finding that Hispanics value mild levels of pain more than non-Hispanics is consistent with previous research. [39] [40] [41] For example, Bates and colleagues found that Hispanics report greater pain intensity as well as affective and sensory aspects of pain than non-Hispanics. Rahim-Williams and colleagues found that Hispanics and non-Hispanic African Americans reported greater pain sensitivity than non-Hispanic whites on 3 experimental tests. In addition, there is some evidence supporting variations in pain intensity assessment among race/ethnic subgroups. 39 Greater extreme response tendency has been observed for Hispanics enrolled in Medicaid managed-care than whites enrolled in commercial managed-care on 0-10 global ratings of pain intensity. 42 The PROMIS-29 profile questionnaire served as the basis for the DCEs. The PROMIS-29 selects 7 common outcome domains from a larger array of outcome domains to efficiently represent the multidimensional concept of HRQoL. These domains (pain, fatigue, sleep, depression, anxiety, physical function, and social function) do not include areas such as cognitive function, anger, or other symptoms that might, for some people, also drive the way health is valued and may be included in future research.
Limitations
Although this study provides important information on group-specific differences in health preference ratings, some limitations are noted. First, even though the forced choice method is widely applied in research, a limitation is that no qualitative study of these paired comparisons was conducted. Second, the survey was conducted with people who can read English. Generalizability to people with low literacy or to those who read and speak other languages is not certain. This may limit generalizability to the Hispanics in the United States who can read English and may, therefore, be more acculturated to US society than their non-English-speaking counterparts. Third, this study was conducted with a web-based survey, thus those underserved populations without access are not represented. Although great care was taken to validate respondent identities and apply demographic quota sampling at the pair level to address potential biases in sex, age, and race/ethnicity groups, it should be noted that the respondents for this study are experienced survey takers, thus, their responses may not accurately reflect those of the general United States due to unobservable factors. Future research may also examine the interaction of these demographic groups (eg, older vs. younger Hispanic respondents) and the effects of health on health preferences.
CONCLUSIONS
This is the first valuation study conducted in the United States on the PROMIS measures. The PROMIS initiative represents a significant investment by the NIH to standardize the measurement of HRQoL to enhance health care research in the United States and globally. The PROMIS measures are being used in clinical trials, comparative effectiveness research studies, and population surveillance initiatives. As the PROMIS enables researchers to have more reliable and valid HRQoL measures, to inform decision making and public policy, this study serves a critical need to understand how different demographic populations of the US value such domains as physical and social function and symptoms including depression, anxiety, sleep disturbance, and pain. This valuation study is a first step toward a broader understanding of the valuing of health domains from a societal perspective. Follow-up studies will compare US general population Day-to-day Home Social activities Enjoyment + + À À *HRQoL decreases from level 1-5. Black and white subgroups exclude Hispanic adults and adults of other or mixed race. Significance is defined by the difference in value between groups at a P-value < 0.01. All attribute descriptions, values, and P-values are reported in the Appendix (Supplemental Digital Content 1, http://links.lww.com/MLR/A648). w For example, the plus signs (+) suggest that women value physical functioning more than men, particularly walking and errands. Minus signs (À) would signify the contrary. z Differences in the value of pain intensity were not significant (not shown; see Appendix, Supplemental Digital Content 1, http://links.lww.com/MLR/A648), except that women value levels 8, 9 and 10 more than men and black adults value levels 1, 2 and 3 more than white adults.
HRQoL indicates health-related quality of life.
values to cancer survivors. Recognizing these differences allows decision makers to consider how health policies or interventions may differentially have an impact on the populations they serve.
